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Synthesis of LaAl Alloys by Mechanical Alloying

Method and Their Hydrogenation Properties

Tohru NOBUKI, Toshio KUJI and Minoru HATATE

Synopsis

We have demonstrated in our previous report that the excess energy created during mechanical alloying (MA)
yielded alloying of couples with negative mixing enthalpy and the new ternary bcc phase was formed. It was noticed
that the important issue there was the structural correlation between the Laves phase and bce structures. The aims of this

study is to synthesize LaAl, based bcc alloys in structural relation to the Laves phase structure with additive element V,
and to clarify the above issue on the structure and hydrogenation. The parent materials used in this study were LaAl,
and V metal powders. The MA was performed under Ar gas atmosphere and the rotation speed is 710 rpm. The ratio of

powder to ball weight is 1 : 40.

The results are summarized as follows: 1) We could not synthesis the single bee phase from 60 hours of MA. After
60 hours of MA, amorphous phase was formed. 2) From the TEM bright image observation, we have confirmed that the
alloy is composed by nano size particles such as 20 nm of diameter of crystalline particles. 3) The TDS was used to
measure the hydride properties of the synthesized powders. The results showed that hydrogen was not absorbed after

hydrogenation treatment.

Keywords

Mechanical alloying, Laves phase, Aluminum Lanthanum, Mechanical grinding, X-ray

diffraction, Nano crystalline, TEM observation

1. #%
ARZILTOA UEELT MA RIS, BREER K%
BIFINF—OFR—NINTEFLIINETRERATSH
ETHOMBEEDDNVIIERERSHEBERTES.
£oT, IVUTLRETERMED S 51013 T OFkEK
DHBEHEEZFETE LN H 0, H—MaE
BTHERED SVITEEHTICEN L SERLA OB
EHEE L TR TEETHS 179,
EFESIIZDZEIZERHL, MAIZE->TIA GBS
BRI LY, /ERESEFRafEEENT
ElEOHAEDOEEREETH &, SO
WEHTD Z ERAREE T B oML, Fio,

i

BB R OFHISREE DR Z B & U ORERIHE
WOWTHELTEZ £ §habt, Cl4#ET—N
AMOD CaMg: G & bee D VITRIZDWT MA &
12 2&I2&D, bee BEEET S CaMgeV RZE R
HMTE, FAHSEHEKIT, FalFanobET 3
mass% DKFEZRINTE= 9, DT &3, HES
’Laves phase related BCC solid solution® >, {3
W EHMTHEERTH U, bee BESSOBIEAD S —
NAMHOMHBNE & B OFRBEEEOREBIR S NS
HRTHS.

ZZTARAR TR, IhETITESARICRKIIL 72 12
HaiE & FRLOD MgCu BUEEICEH L, BTl 9K DIFET

LA T AR T 5
R T E YR

55

Department of Mechanical Engineering, Faculty of
Engineering, Kinki University.
Department of Materials Chemistry, School of High —

Technology for Human Welfare, Tokai University.



56 IR AE TR e S No43

P TR RE VA EDE L 725, LaAls 84 & bee-V
ORI R D MA %37, AIRER & 20 L 5 Mk
ERIZOWTGGEIICHREZ 1T, &etRics XiEs
MA B OB OW TR L, S HITkFEEOH
FOEIZHOWTHH LT A Z E 2B E LTz,

2. FEREERBLOHIE

2. 1 ABHERHE

FEBHARIE, EfE(L 00 & 0 B U7z, MY 8N,
KIFEI 100 p m LA F D LaAl 443 K ONESLE L2200
BOME 2N, R THum UL FOM VIR THD. 2D
R RO SEM B E % Fig. 1127~ L, XRD L 5HAKD
[F$r/ 84— % Fig. 2 (TR LT

BAEDEBIZHWEA =T aA 73R,
Fig. 3 IZT X512, () BEHEMHLO &b iRm R AR
— LI VR« A—s3—3 2= NEV-8 5%, £
D MA &M%, BIEMRE 725 X 9 LaAleV A& % flix

LaAl, v

Intensity, (a.u.)
1
%.1 10
~200
FZI 1

LaA12 o
(=]
N
o
N
N —
<
8 g5 |7 $=2 83
] S o = @ @
5 v © QA
) L A A A
25 30 35 40 45 50 55 60 65 70 75 80

20 / deg.
Fig. 2 XRD patterns of initial powders.

Fig. 3 General view of the mechanical alloying machine.
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Fig. 4 SEM micrographs of LaAl,-V mixtures prepared by
mechanical alloying for various time.
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Fig. 5 XRD patterns of LaAl,-V mixture prepared by mechanical
alloying for various time.
(a) 10h, (b) 20h, (c) 40h, (d) 60h
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Fig. 6 XRD patterns of LaAl, alloy prepared by mechanical
grinding for various time.
(a) 10h, (b) 20h, (c) 40h, (d) 60h
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Fig. 7 EDX elemental mapping images of LaAl,-V mixture after
20 hours of mechanical alloying.
(a)Al_Ka, (b) V_Ka, (c) La_La, (d) ZC
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Fig. 8 EDX elemental mapping images of LaAl,-V mixture after
60 hours of mechanical alloying.
(a) Al_Ka, (b) V_Ka, (c) ZC, (d) La_La
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Fig.9 STEM micrograph of LaAl,-V mixture after 20 hours of
mechanical alloying.

200kV x150k TE

Fig. 10 STEM micrograph of LaAl-V mixture after 60 hours of
mechanical alloying.
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Fig. 11 Lattice and diffraction images of LaAl,-V mixtures after (a) 20 and (b) 60 hours of mechanical alloying.

Fig. 12 Lattice and diffraction images of CaMgs alloy prepared by mechanical grinding for various time.
(a) 2h, (b) 10h, (c) 60h
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Fig. 13 TDS spectrum during the heating from R.T. for a
mechanically alioyed LaAl,-V mixture for 60h.
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